Background Sleep disorder is defined as a disturbance in the quality
S
leep is important for the physical growth and intellectual development of children. Sleep disorders in adolescents are influenced by many factors, both medical and non-medical. Adolescents may experience dramatic changes in their sleep-wake patterns, including reduced sleep duration, delayed sleep time, and different sleep patterns on school days and weekends. Thus, teens' quality of sleep tends to diminish compared to that during childhood. In the last decade, epidemiological studies have revealed that an increased number of adolescents experience sleep disorders. A previous study used the Sleep Disturbance Scale for Children (SDSC) and wrist actigraphy found that in children aged 12-15 years, around 62.5%using SDSC and the 65.6% using wrist actigraphy experienced sleep disorders. 1 Likewise, another study used the SDSC for children aged 12-15 years and found that 62.9% had sleep disorders, with wake transition disorders being the most common. 2 The sleep-wake state varies in the relative level of motor activity, with reduced activity during sleep. 3 The wrist actigraph unit records the cycles of movement during sleep and waking. It is not invasive and uses a multidirectional, piezoelectric accelerometer to record the degree and intensity of motoric movement. The wrist actigraph unit is worn like a wrist watch, easy to use, and battery-operated. 4 The teenage years are considered to have the most potential for sleep disorders compared to other age groups of children and adults. Melatonin levels in teens may be related to their sleep habits. To date, there has been little research on adolescent melatonin levels and sleep disorders.
The aim of this study was to assess for a possible correlation between melatonin levels and sleep disorders in adolescents.
Methods
We conducted a cross-sectional study. The study was performed from May to June 2013 on students of government middle schools SMP Negeri III and SMP Negeri V at Tuminting, Manado, North Sulawesi. The inclusion criteria were teens aged 12 -15 years who agreed to answer questionnaires, undergo wrist actigraphy, and provide blood specimens for melatonin measurements. We excluded teens in therapy for sleep disorders, those with behavioral disorders such as attention deficit hyperactivity disorder (ADHD), or organic disorders such as hypertension, diabetes mellitus, or anemia. We also excluded teens who consumed drugs and herbs that influenced sleep, did not correctly install their wrist actigraph unit, did not give their address or phone number, or resided outside Manado. This study was approved by the Ethics Committee of Prof. Dr. R.D. Kandou Hospital, Manado. Subjects' parents provided informed consent. We used consecutive sampling to obtain our study population, with each patient who met the study criteria being included in the study until the required sample size was met.
The school principals gave permission for us to recruit subjects from their schools. Consent forms were given to students for their parents approval. We performed history-taking and physical examinations in the school health unit. Interviews and wrist actigraph unit installation was done at subjects' homes. The wrist actigraph unit was worn on the non-dominant arm to reduce the recording of movement in subjects with high mobility. Wrist actigraphy was performed for one night, from 8 pm until the next morning when the subjects awoke. Subjects were asked to record the times they went to sleep and awoke. Wrist actigraphy indicated the presence of a sleep disorder if one of three parameters were met: sleep efficiency < 85 %, sleep onset latency > 20 minutes, or wake after sleep onset (WASO) > 40 minutes. 1, 4 Melatonin levels were checked at the next morning between 6:00-7:00 am. Subjects' blood was drawn from a peripheral vein by a laboratory worker who visited their homes. Melatonin level was measured using an ELISA method. Parents were given the examination results. For subjects with serious sleep disorders, we suggested that parents observe their teens' sleep patterns on regular basis, and have them reexamined if necessary.
We used descriptive analysis on the data characteristics and logistic regression analysis to assess for a relationship between melatonin levels and sleep disorders in adolescents. Results were considered to be significant for P value < 0.05. The data were processed with SPSS for Windows version 21 software.
Results
Forty-four adolescents were included in our study. Thirty (68.2%) subjects had sleep disorders. The characteristics of subjects are shown in Table 1 .
Comparison of melatonin levels between normal adolescent and those with sleep disorders are shown in Table 2 .
Logistic regression analysis revealed a significant negative correlation between melatonin levels and the incidence of sleep disturbance (P = 0.02) where the lower levels of melatonin, the greater the chance of sleep disorders (Figure 1) .
Discussion
We aimed to assess for a possible correlation between melatonin levels and sleep disorders in adolescents in 44 junior high school students aged 12-15 years. This age group generally displays changes in sleep cycles and circadian rhythm sleep patterns. Based on wrist actigraphy results, we found 30 (68.2%) adolescents with sleep disorders and 14 (31.8%) adolescents without sleep disorders. Similarly, previous studies estimated that about 62.5% of adolescents aged 12-15 years old have trouble sleeping. 1, 2 Melatonin (N-acetyl-5-methoxytryptamine) is an endogenous indoleamine neurohormone that is primarily produced by the pineal gland and a small portion of the retina. Generally produced at the back of the third ventricle in the brain, it acts as a "chronobiotic" to maintain normal circadian rhythm and regulate sleep in humans. 5, 6 Melatonin secretion and circadian rhythm is related to light-dark cycles, light suppress melatonin production, and with the onset of darkness, melatonin is produced and released from pinealocytes. 7 In our study of 44 adolescents, there were more boys than girls (27 vs. 17, respectively.) We found sleep disorders in 20/27 boys and in 10/17 girls. In contrast, other studies found that females experienced more sleep disorders than males. 8, 9 However, Natalita et al. observed that the risk of sleep disturbances in boys and girls was not significantly different. 1 Also, Seo et al. in Korea found no difference between the incidence of sleep disorders in males and females. 10 We found that duration of sleep needed per day was 7-8 hours in 16 teens and 5-6 hours in 14 teens. However, Seo et al. found the average total sleep time required was 8 hours and 41 (SD 51) minutes. 10 In addition, Short et al. found that teens reported a mean sleep duration of 6 hours 52 (SD 57) minutes per day, ranging from 3 hours 57 minutes to 9 hours 10 minutes. 11 Our subjects had the following TV/computer game habits: 23 subjects (52.3%) spent 2 hours per day, 10 subjects (22.7%) spent 1 hour per day, and 9 subjects (20.5%) spent 3 hours per day. A previous study in 2004 found that approximately 23.5 to 35% of adolescents had a mean TV-watching time of 3 -3.5 hours per day, and played computers for 30 minutes -1 hour per day. 12 Times have changed since 2004, with more teens now exposed to more electronic media. In 2010, Shockat et al. 13 reported that approximately 60% of adolescents had a mean TV-watching duration of 2 hours 46 minutes per day, played computer for a mean of 1 hour 17 minutes per day, and had a mean total sleep time of 7 hours 22 minutes per day. Electronic media usage may lead to prolonged sleep onset latency and sleep deprivation due to the replacement of sleep time. Two studies found that children who viewed television and computers before bed time had a later bed time and reduced total sleep time. 11, 13 Thirty subjects (68.2%) used mobile phones before sleeping hours. Van den Bulck et al. found that in teens who used cell phones during sleeping hours, 22.1% received messages, 20.6% sent messages, 21.7% received calls, and 14.5% made calls. This mobile phone activity during sleep hours may increase fatigue during the day and interfere with the learning process at school. 13 In our subjects, 13.6% were not sleeping alone. Co-sleeping is a cause of sleep disorders in children. A previous study revealed subjects gave the following reasons for not sleeping alone: afraid to be alone in the room, wanted to be closer to parents, or not having enough room. 15 Another previous study found a highly significant relationship between salivary and urinary melatonin levels and the incidence of sleep disturbances (P < 0.01; r > 0.7). 16 In contrast, we used an ELISA method to measure serum melatonin levels. We also found a significant association between melatonin levels and the incidence of sleep disorders (P = 0.02). These results suggest that the lower levels of melatonin, the greater the chance of sleep disorders. This study was the first conducted in Manado, North Sulawesi, Indonesia to assess for a relationship between melatonin and sleep disorders in junior high school students. We found that lower melatonin levels were associated with sleep disturbances. Some limitations of this study were its cross-sectional design and the one-time examination of melatonin levels, after a wrist actigraphy. Serial melatonin measurements would allow us to see the exact time of peak increase in melatonin.
In conclusion, decreased melatonin level is associated with sleep disorders in adolescents.
